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ABSTRACT 



'—•-tor.'. r« /,„,, ; „ ? ^ ^ 



Glioblastoma multiforme is the most treahnerl-r-sfe™ » v , 

elongation factor-2 fFF.-'l /■ . ■ * r - S!S 'an£ Oram tumor. . 

protein Un * ttat ^^j Ca,m ? duBn ktoa * "1) Is , uni^e Ration of this iransladon ^«or (14 i« , "« 

surgical specimens S-£a."^ " Sh0 ™ ,incs aai » h uman 0if] ned EF-2 kinase as a 3roi .-C V 4 ' A ^ionaJ studies 

Mock mi,?^ i^rS STd^G ff S 8 iRhibi£ ° rS V3 ~ d "^''^ in 3 ^ ; S r ^ [ T^Tf " f a ? d ^oien-acti. 
begone ansareydn 2n£ibio £« ^SSs^-^" CCA) is . The cloning and sequencing oi~" *"*f ^ !7 >" 

Sow. Became EF-2 t-.w „ h „° , , U £ B Hs P 9 °-p-°i=' n inicrac- that ii retiresent-d a uni„„. Kin£ss jsd t0 realization 

^|2LH^ftwof the clonogenlcity offL J^^S*** « » any member -uk " protein id 

However, EF-2 kinase does £±2"^. ^ S ^ y . 



known as kinase (i i-U) ^ ~ , ■ 

° 4 ' Aaditional studi: 



Howler, EF-2 kinas, does hlv-W^ ^ ^ family, 
-yosin heav y chain ^."^S T ^ "* ^ of 
up-jque structural feararss of PF-Vl;-^ , ^Ow«effif«. The 
activity in taalignancy and cMl-bV]"^ 5 * V '' th itt inCrsassd ' 
target for anticancer theraoics"- 0 ^ nd »cy. makes it a novd 
In fact, several lines of svidenc- siiao— 

EF-2 tin« ..:„ . - SU SS £ ^' mat inhibiting the activity 



'.vsMe, The ahC rcTr ° f r ^ bk in ce.l 



h-te, The 1„ r °ST L'^T ° f reC ° VCrab,e kil ^ in «" f " fa «' «v^7„ ' 

abrogated b, o^^S,^ J' * -11s- , K of EF-2 kinase ca W ^ ** 

S^f^^^ ^monstrated that rot ^ ^ « «/. 0 8^ 

"Us at the O r S phase ^ ^ 



.EVTRODUCTION" 



"lis at the Gl -S phase interface a^d Fn V ^ bl ° Cksd 
concentrations (1- I0 nM) thTwl! ^ * ^ of lines at 
inhibition (IS). Antisen ^ Wi * ^ f — >-e 

markedly decreased the cI^^T"" ™ ^ ^ ^ 
lines. Thsrefore, identifl.ati ^ 1 V ™ human S lio *a «!1 
EF " 2 «i« may lead tc ^ tvo" ! ^ *" ^ th = of 

«u-^ S - VSlem that reprisents an increasingly Imoo^n * be ti§hliy associaE = d with Hs D 90 « " } ' f * CUnd * e enz - ra « 

CaU » 5 01 deatn lT0m ^eria adults and children (1) Cu~^t Pal ^« « a/. (21) Hsp90 is ? aS . ?reviousi -V demonstrated by 

class or drug, the GAs was found ^ nil - V 2) " Ree Mdy, a new 



radiation. » ^th^rS 
^ and infrequentiy pro,on,s !if eX'm£ ^ ^ 
in-eroxe our l aDoratory has b£en ^ ^ 1 ^ W- 

o* Proteins as potendal taro ets for drug d e veIoLe„r Sd " C - 
(Dv-Wt - ^ transduction pathways chat culminate i„ 

We orevmnsiv f n „nH ,. . 1 h 



r" '-'- ass OI mtraesUuIar calcium (6-9) " r ,n r ,. ~ 

r-.,r^r.~.: .. " QSnv-d frnm Too/- ,, . 



Cass of dru S , th GAs was'CT '"""^ (22) " Rsc£nciv - « "ew 
(23). Wbe^i^^^^V^ intentions 
antitumor effects in cell cu^rTLi ^ WSre Shown ! ° have 
cently, 17-.A.G, a ,ess ^ ^ 

entered Phase I clinical testing ( o 5 J 7) P * denVaUVS of Ga . has 

3ecause the activity of E - t'h - ~ • 
glioblastoma and is chaperoned bTiV^T^' in huma n 

*e GAs on this lethal mal^ v X :Xamin = d ^ ^ of 
•--an. } 0l the centra) nervous system. 

materials and methods 

Cell Culture. The Tfi -v 

- «« TOC^Z^ri!^ ™ ^ «« an, the 



Graved IQ/6,TJ0: aeceptsd 3/16/0" 
Jn!consor ?U n| ic:l ;j onoflhi , 
cnarga. Tni s Jni cl ; ^-.r-Jor-t t-Z~^ t ^ ? ' n 0> ' "* M™»»r <=«e 

CATzST" ^ USPHS C ™ CAi -"' 888 Cancer inSlil ,, (MH) Gn nt 

S0^ i? «; (732)235-80*: c.^^"^^ ^ 0890 '- P! »--« (732)235- 

2 a 0 „ S ; i'-AAG. 17,=!lvl 2m I n ;7 7 ^-^I' 0 " >'-«* 2: ^ "aa*. =ion 5 =d m f aaof 
^ylH-ai^o.na: GA; K WaJ,l^ n ^^f 1 ! ,B ^ : 3C ^- 
rnemyisulphonyl n-jorid t . " P ' nia! snoc,; ? roi=i " 90: PMSr 



phenyl- 



TJY..R and T1Y2-D eel! iLi ^ J™?™ ? T ° ! " Ure tolte «^ 
,a,f £ c U o„ with either antisense .-tn^'S^f-J^ * -bfe 
: = bnes ^pressed iiin:i - 1<w or hi . ^^^-^ TT» t w 0 

■* nvs io .be parent! line. T9SG =nd ^ ^ ^" K?roiJ,i! - ^=<iv=Jv, 
D.MEM:Ham's F-10 media suppj.-.."" ^ ^ro*, in a J:}0 

iOO uaits/m. P eniciUi a and mt^^ "V^ =-ine serun, and 
lines were mHintained in : h - J^** S "W«a. iiYl-8 an d-TJY2-D~ q 

^^.CO, Cells in , og phase ^t^.; 0 .™^. 37^ with 

•rswed wiA CA or 17-AAG a, in-C - """ naB4 «»'»« ?-^« and 
s njl -aied m :ne figure lejtaj. 
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a-iatibiishsd obscr.aiions. 



' _ 'Drags. C-,-. zr. j 17 A AO „w,.... - . . 

- o« 0? ;h: feio ;;r ^l! •« - *r CaKsr T :, : ^:. 

• • • ?o-ac. They w:r: S!C::d ( . fl ^V!..:;;^. " ^ ^ of = t -o:,;- ; , 

CJonogsnic .4t 5a v 5 . r v: „ f ,X:, - - 
• assay. Fa!7 X -V^,r W - I MAG «•« , ¥ 

60-mrn ds$ut cuimr; "J* T9SG eel, , irs ?ted "/ 

' s 2n ro n]c countinff- pencil w — c °™!ed 

Preparation of Ceii Honflo.^* , 
*n«. Ceil mono, 2 y 5rs J"^**' °' C * abr EF ., 

I3--I cen.if ug£ !uba 5 rt ^ " ?3S (?H ^ i*o 
f min. Cell pellets W£ri toj:^^ ^td^ed a , , 000 x 0 
WftrP5n W HE rcS< p„ 7 . fl d ™ " «•*« in ice-cold HOMO 
^ ~ HDTA. 0.i n „ P MS? , ,q j^^T ? " «*■ 

"* .odium onhovanadatej. usin ° ™ " ^ 2 ^ A. ana 0 

-re *en centred at ii.000 y V^T aon ^^r. The ho mos „ a! e s 
■ or *. s» ?eraatams ^/^f™ « T„ s proiein C0DC=n . 
. • ■ 'ord , JS ing a 3io-Rad pro tti „ assav y, "^J* l ° * s «** of Smd- 
J^nry „ s of protein from sach arP3 L f ? raton «- Richmond. CA). 

Sample vn.„ mts wers ^ <<* ^ W detection. 

- m. rca pt 0£ihano , and 0.003% bro moh-noi tj,^ H 1 ' ls * 
lunon by 7.5% SDS-PAGE. " dy;} I0T 5 ™« before reso- 

l/ssd «*b NEtS buplr nII m ° n ~ a - VerS W ' Te *' ashsd rwi « with P3S an,. 

,0 mM hdta. ^^7^! - ^a o.^ 

««e scraped inw 1.5-,-nJ ,-„,■ " F ' * a? ' 0t "" n J a£ *'C for 30 min. c-flj 
1^.000 X . „ 4 o C f0f 30 ^nd then c=!Itrifl!sed „ 

of prosin Vrom^J ku^^ 2 m - S (C6 or 1 mg (T9SG 

W f ^' !ali2 ^ "ing NET buffer' Fo^ ^oT""" ""•^ RsK " on v ° ! "mes 
Polycionai antibody fSa ata Cru/^S ol P^P^tion. 4 ^ of anti-Hs.90 

ftindlv provided bv Dr \ C ? ^ ' , o^' ° f lnti - E? - 2 kin -= »bb it 

■ ibcataway. ,vj) wsrs addid - 0UI -; '• Amershara Pharmacia 3iot-ch 

^"-At^endoftheintb -o:^!: , '""^ - ««C 

a[ for 2 nun. and the suc-r-acnr' !? ^^"^ at 15.000 X - 

-^cT ,ff er and ^~cS^ T ^ ^ ^ 
- MSr. Ane r the final W3sh . 30 ^ . ^ ^ apmcinin and I TO . 
•samples were boiled for 5 min A «^r ! - " :r WSrs add;d - «nd th- 

loaded onto a S S S ^ f :r m * a ^ ' 5 °°° X ^ 
.Western Blnr ]„,,)„ • 

» nitrocellulose n^^^ ^ °" were 
Memb^nes wert ^ 5^7^^ B^f 
and *« incub„ed " PS ^^. 1% Tiesn 

miil^3S-T-forEWt» a -,. d . t 4 : anaSS rabbi! anOsenim ia I0% 
rabbit arm*.-,, " llon - r0 '" detection of ^-nOfi • 

Cn tn.ca, Co.. St. Lou^ M0) „ s Mtd ^71°; ^' ™ ou - (Si S n» 
n^oauon wuh the pri mar v antibodies rn^ -t " ° f Afi:r a 

■ncuonted wi^ho^i* oeroxidas^^:^ ^ w « h ^ ^ PBS-T. 

er.snan--.Life Science,, and u-ashed ^ ™? ^^die S f., m . 

U-rutones. Ri chmond . Ca) ^ i^ 3 -' ^ -dnrds ( 3io-R a d 

r; n ; r ° f ^ p^ or ; ^ „ ^ — » ^. 

^mirssam. Pharmacia EC d-i— in- ' ' W:r: v 'SMitKd usj n .. 

Molecular Analyst software. •' Suy °' ^ quantified by 



General of r = Csi , _ 

• *"- s -isi.-aii> = ^s.-s.is Levils 0 ." fr - 

•"---ec se-t i. X3ri5 , ion : _ _ - -•- — «■ :rjc:ed =0 t-~-,-, " ' 

-inferred cr,, SI ^.: : „: '" '" 3mra «^ eel!, O*) ■ ^ ce ^nne- 

i^eatnienr of Glioma ^* .^ot-in 

— r volume re ac ^ ^ ^ «* ««< ^Zr^. **< ^ 
flumes Vi,; f u ' £ni mics u '« ==i"d bv s midian 

vehicle on days , 3 4 5 ?? ,Vsd «'*• ^ons of T 7 '° ei *«" 

StMistica, Ana,':," • A 10 ' 1 ^ H ° r 

volume., berwe.. rwo -«m P le , isst 

volume, on day 5 r 0 dnv „ nt sr0u ? s at treatment H-,v ■ 7 mor 
■n^l vith trentrn-'nt , ^ ^ usi --" ft^v ^ (tl!mor 
Elation struck (29 , ^ « d ^ fi tS ,^ a ^- t 

RESULTS 
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Effect of GA on Cell r-n u 

- ^^^^^^^ 

treated wilh BC NU a 'T^ d ° n °- 2£nic »«vs of S , m 

^ob, ast0ra a Fig. i^i,? 4 ™^^*,,-^^ 6 ^ 

t^T m£ San,s C£il Mw. a " * e . fC -« v *ue of 

Effect of GA and 17-A 4r 

r0i= ° f ^ wTotc^ Pr01 - Content To 

^ by Wes t em blcWl ^ ^ kinase 

«crea S e in £F . 2 fc - - f -™n spates that there was a ^ 

' ^crease after treatmen R '^ BCe l , ™ i «' of 10 w and J ^ 
^ni population of cells fF." ' SH , ° fdMa «*^«f us.W a 




GA (nM) 




* • BCNUCuM) 

"snbed in "M^rf* and M ^ ?™» "?* ««"«««» (A*,,) w« cata™, * 
"■abyfene bbt =ni co unl£d w^™!'- ' ° Coioni « w =« wined 



Effect of GA and 17-AAG on Hso90/^F ■> - ■ r 
*"e next carried o-» coi-,- 1 ,,n! . P " 0> P- 2 ^ in2SS Interactions. 

*«= the effects of a, ™ to investi- 
^ ana f /-A AG on HsnQO/^r o u- 

fractions. T98G (Fig. and C6 ce>i s ^ S J 6 pr0Ii!n 
10 n M q A d0 , -, A ' ° I- ! S- wns. treated with 

opum. condi^ 0 ;;;S;:^ i% dmso > <* 24 „ ^ 

shown abovs) C-U Ws---- ^ . U . u,ar cont:m of kinase as 
J- hs„ Si *ere lncubatsd wj;h awi . Hjp90 rab . . 



- J " serum and -jr.-r--*;- a 

-?^- ;- ; 5d90. Af?-r vv» s — - " CO 
b ^:ied w;rh ^Lrrn sl "^- r > membranes W *-.T" 

-i Kinase D^y^nn^ o — - . " e 

......jo..^ vv . an R , — -'^i were 

-nc 3, demons^** rf^r .n^:^ r'P^ionaj ami bod v. ?; c i ^ 

n " C- S -°? r -i?Jtared with H^.qn .... - ~ " ^ nss = 

(U ? J) ouc with preitnmune s :^;- Vtn,C,8 -^N cells 
firmed the association ofrh. h:,!:^^! 501 ^w„), *hich 



ins « soc «anon of the Jcinas-vi-h ov * X " A ' nich 

C6 ceils. Trsatmsnt with C-a ,- ftSp90,n both and 

f-J reduced the atnountofE^itV,.'^ 0 ^ %^ 
*?90 in both cell iL-.es. " 1,141 *" coprscipitated *i th 

To exclude the possibilky that 
association with £?o k ;., s . " ' "•"i' arenj d -crease of Hj^n 
overall EP-2 *nase l^^^ ^.^^decrlS 
-cubation times wim'higher con^v^^^ **** of 
^menrs, cells „ K ; nclib J ed ^ A'^ 0 * fln * In ^ ex 3 er- 

(LaneS) for 3 h. Ft. SC^ ': ' " A °^>M i7-^ G 

in T9SG or C5 c ! , -^"^ that the amount of W ■> C, 

mted w, h Hs?90 undsr !hise conditC w r a ;::" ?r unoprsc ^ 

- 4 an d 5, Lanes 4 and 5). 1 ma,Lsdi y decreased (Fig. 

" We next determined whether nt;w 
jnu-nunoptecipitate Hs P 90 and ^ ^ . to ^ «nase could 
^unoprecipitation w« perfo^ed ^S^' 1 ^^ --c tio , 

* * nL1 -^-2 kinase ami- 

- Cell hn «. grown in Ussu ; . ' 

CilJ line 




17 --UG (nM) 
5 W 20 40 




Kinase 
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3-acLii} 



Cone. 



Hsd9Q 




.*>™g DMSO GA 
Cooc 



EF-2 
kinase 

p-actin - 



AAG DMSO GA I7A A G . 



3 uM" 6 i^Vf 



■ 1 2 ^ 



6 



T98G 



=;„'r ~ " ' C6 

» •'• lnuTiunoprsL-i D i:ation of !.-;-,„. • 
treated «, ith c.v,, T9S( 3 ( - oy amioofe against ffe D 90 in kU !y , a .. s 

"^r. 4= membranes J« „ '° ^""oprrcipitaic, Hsd90. Aft- r 

~y. then were striped ^ ^ ™ ^ ^ ™i-&2 ki™, 

" mitn concentration ud shorter incu^on , Vf* lrKU:d wi * G ^ °r 17,'aa C 
° l0t * »v £ of three ' '- AAG ^ 3 h. ££ 



GA 



Hsc90 




T98G 



=i.4- """" C6 

-^•s ^ b ,„ , vsafcs 

DMSO, tor 3 h. Call iystnes w . cr: iK ^Sl^f w "° =™=' 3 GA or vehicle o. ift 
?™=.n-A beads * describe in S^^XV- *!" "** 



-^...rf.i,^. ; r Q„ p A 



u '2s absent in 

. . n « f whether ch, ^ ^ ^ ^ <=A AciW hv . w , 

r ° S3:ed b - y ^expres^ PP.7 i,"..^ ° n ^iciry could ^ 

^ t 2b!e ! ™*^o« of T9SG ce^ J ;^" lJ HiKS isoiat^ 
- - bnas* expressioa vectors TJYi o"" v " ntrantiss «* or« n «. 
lunase expression aftt , was «iecied basM 0 -,V 

s-I^f-d ,- , , JiSiiecijon with aar; s -n^ d V , - i0w 

'"'- d ** a done exoressina hi^h o • . RNa - : TJY2-D w a5 

sense RN'A TS. «• * - snt ' 2 Kinase afi»r • 

express ~6-foJd mere P F -> k .-J" " M Snows *at TJY2-D c-li, 
1-3 ceiis. P^-'a as compared u-; ; h that „ f 

Oogenic essays wer. ^ 0 _. . _ 

noted a decree J ^v^"" 200115 of GA f 0r 24 h 

— .^-^ VLao- UtV of rin-.*^ - UVtTo.il U'^ 

° f ths "vera, clo^ ^ ."7^ with ^ k C 

oemonstr at e th at C e i!s ^ o^^^. ^- 2 ' » and Ta bie > 
sensitive t 0 Lhs cvt0( • .„ ;' v ; ss - r -2 kinase w £r . i. fcH ,^ ' 
c°U<! «,:th i 10X10 Sli£ cts or GA fir o n iess 

*» ofa of n-AAG o„ a, e ■ oj'ci " ■*»• "« =««»=<! 



A 



HF-2 ' 
kinase ~ 



3-actin 



TJY2-D TJY1 . R 




f^A (n.M) 



(00 



body and ceH lysates from T9BG and Co - 

^*cl. or 3 GA for 3 h (Fi. ^ Wich 

were re.-ov-r-d ...^ . J- iimi! ^ r amou n r s 0 f EF-2 k^nas- 
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^ Jg. J. GA s=nsi;ivi rv 0 f -poor. „ rft , , . 

-J - l-R ira3 . Drug sensitivity W3I u „, ° "? . c!ono S i! * of T,v,"n~^ 

blue. Coloni^^ '° f0f «H«i«r 7^0 ^ ° ior 

H^t^J^" ^"^^--^S Pencil 

f-'«-ais: oars. - * u " ^-an from 2 rrsrc- ' 
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- F -~— -> Or CA o* G- 13* .< >t , „ . 

" ■ i: - v .A AND K!XASH 



8.9. 0.M ^iir„L - '-"y-i-eusi 




= -m«n or Togo 




* e - " ° l °- amS °— Sd ceils ^ Sc^Sr^r ° f EF " 2 



rwjUobiawmie (39-42* 17.* i G - 
P^ein inreraccions (25, 25} c^'£ 

™*ng fron, 13 to 33 .»» (Fi 2 . i: ?" i!s < r Cj0 v, iues 

cornoound when compared 

at least in pan> (c jn . : J J- ^jox*., of GAs w 3s a!iri , 
OKrupuon ofHs P 90chape,onin. ^^J" 1 ********** 
1Saea « !0 «««• bo, h {hs ^^'^ oul f « riss ofexpe.- 
zyme. These studies revealed M ° ? ?ii ' :ion of the en- 

concentration of dms reouir-H -o f C ° ITel8lion b «w«r, the 
actions and effect ^ H ^F-2 kinase in- 

24 h incubation of T93G ^Z^TcT-^ ^ > 
decrease m EF-2 kinase (F.c 7,) V nM ° A !ns « is a > 50 % 
oi 3 n.M obtained by clo^' l^™!"™ 1 "** "i* «h S IC S0 
"»* for 43 h (Eg. ]; Tab ^ ^'^'XP^Z the cells 0 ° 
penod to evaluate the eff sc! 0 ^ ^ - s ^ i^bation 

Popul-don in which one-half the cln s \l; ° f *»* » a 

arly. we found a 70% decreas- i D « , ^ " d=ad 0r Wig. Simi- 
tar 24 h to 10 „.m GA, which " naS . S Jn C6 «PO Ssd 
Stained by exogenic „, iy J W ™ ths value of 2 n.M 

^-foidgreater^an ftwe ^ S^ 0 ; ^ * » ' 

Potency of this derivative in Dr £ ^ COrT!:!at « to the decreased 
, Interference with the ch $ ° f ^ k ^ 24). 

^detrimental to associated ^14 ^'°" ?9 ° is know n to 
^-2 kinase to Hsp90 as me2s " "'^ \^ binding of 
- and 4). The disruption of th^ ?„ COUnmuno P ra «Pi«a-Jo n (Fi s . 
decreased EF-2 kinas- D ^t;, ' msracc,on « associated with 
demonstrated that A™^™" 1 ^ Fi S- 2). Sch u )te „ J 
^-abi,i 2 edon addi^ ^ ^. « rapidly 



DISCUSSION 

this disease. ' £aSJnS 0Vir ali 3urvi ^ in patients with 



with this ^ Z^T 1 " KSP9 ° (22 ' 33) " 

dation (34-38). The Sr^ \ ]1 P"»«» for de gra . 

inipo ra „tforth e ,rowt h of4-,,r c !' " '° tar2et - Drot ^ 

Nation with Hsp90 § ' CdiS ° y disPJ ? tin S * S ir asso- 

- r ~ 2 ^nass is an attractive r 3r o-* ^ a 

astrocytomas and p-rhaos 0 "h" 1 , ° f 

-sed activity of £ s »■ 



ilior^a cells trea^ ^ Va" " ° f ^ «^ 

These data are consistent with " ""^ by this danism 
OAs dis.pt the chaperon USiKS * ^ 

targeted degradation (38, 4 3 \ 4) X " llu ar P rote ins leading to 
i-estigating the mecha isn^ J ™» beg a i„ed = b v 
graded. ? ufallshed repons ( 4 _I ^ Cp - 2 Pn».ein is 

-targeting protdns for orot Lorn - d^*"? the rol = °f GA 

GAs are iikeiv to aff— -, a ^adat 10 n. 
critical for celi viah!.^ u ^obr tarsecs that are 

-d 1 7-AAG deplete cdls t^^*? 6 ' ^ both G.A 
tanase „,„--,. which ^ "ne protein ^ rosiR£ 



n - ' " uucaj Ior cell viability. I n addirinr, " ! ' ar tar Sets that a, 

^.puon of Hsp90 chaperonin, represents a nov». ™ , a " d 17 " AAG deplete cells : of " " ^l 26 ' both GA 

developmg new anticancer th-rani«; k„ approach to kinase d185« s - 2 wht.u i? . trans ^embra.ne orotein tvmc- 

^^^^^ , Ration ( : 5 . 5;; T ;: t^^r d in — - - 

*iui tnis mteraction targets the nonassociatd L" • - T pIS5 wi:h ?aclita.xel and 17 A- , S Cancsr CeiJ Iin « worsssi^ 

daaon (34-38). Therefore.lt may he 0 S ^ T ™ ^ -"^ ^tabi £ s ^ ^^^-tic activity (5 J 

important for the -rowr^f ^"idi. to target proteins undsr^mnH mUiant l0n ns oi D 53 C471 t^„.-" ; 



17-AAG also destabilizes ™^ f^"^^ activity (52) = 
--rstand the importBBC ™ ^«i»3 (47). Therefore, ,1 
targets, we transfected DarentalT^G ? am ° n - S th " e 
annsense EF-2 kinase exnressior s,B,er »»s s or 
predion of antisense rnRN^ °" ' As sx ?«ted. ovtr^. 

^crease i n EF-2 

transrected clones (53). Nonetheless C TZ TlT" of 



-—jriumas and perhaps other ma!-nanci-s T,- " ? ,rsSS,on of antis "se mR \- 4 " , ' ' S SXpScl£d - °vsr« 



^-'•wt:-j..e-j Co 2!io.T=2 because 



tissue 
studied 



2 Iff J CI V £p ro r= - 



testing (25 



l i£ ^ a j -ss ecxie compound 



HI P 



- ^ . * ai 0, ^ohsnecJ gliomas in animals T~v-~ 

l - fla « of grow* s ;c n ;f5 c , n:l .. t-:. :" er,lC?ia!!S S£a --d 
«nogr, fts (Fig . 6) . Thjs j$ «« «* frowch of ;he 

"i«My !i?id-solub« e and li^ -° roiB . Bia * fae "«e ch- dm* is 

in w^. our result ^ C ba5Tisr - 

«< anticancer drug that hav- no,-,, ,„ * ie P rssei "a new-cJass 

0thw «« lines of i^^J?. ^ ^astoina and 

™?t the interaction of EF--J W™. ? T. !g '"- Ine "founds dis- 
ti0n 0f -* unique protlin ^t^ 0 ' '"f 1 * f0 *«ruc 

pathway of signal tmnsducrion. "taodulin-msdiated 



• ; y inhibit 
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